Stimulation of Ca2+ uptake and protein phosphorylation in tumor cells by fibronectin.
Suspensions derived from attached HeLa cells transported 45Ca2+ considerably faster than those derived from spinner cultures grown in liquid medium. Incubation of spinner cells with fibronectin or cold-insoluble globulin in the presence of 5% calf serum at 37 degrees C for 1 to 2 h greatly increased the rate of Ca2+ flux into the cells. Suspensions of cells transformed by Rous sarcoma virus transported Ca2+ much more slowly than cell suspensions of the parent strain of normal rat kidney. Incubation of the transformed cells or Ehrlich ascites tumor cells with fibronectin increased the rate of Ca2+ uptake, while no effect was seen on Ca2+ transport by this treatment of normal kidney cells grown in tissue cultures. A 45,500-dalton protein was found to interact firmly with Ca2+ that entered into attached HeLa cells or fibronectin-treated spinner cells. This Ca2+-associated protein was detected by lithium dodecyl sulfate gel electrophoresis at 0 degrees C after 30 s of exposure to radioactive Ca2+. In tumor cells without fibronectin treatment, the radioactive band was not seen under the same conditions, even after 10 min incubation with 45Ca2+. In fibronectin-treated tumor cells, addition of Ca2+ to buffered solutions resulted in increased phosphorylation of a protein in the 45,000-dalton region. The phosphorylated protein band which appears to be associated with the cytoskeleton can be resolved by isoelectric focusing into four polypeptide chains. The relation of these observations to the cascade of protein kinases involved in the phosphorylation of the beta-subunit of the (Na+-K+)-ATPase is discussed.